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n&it© «itli a l»la@k ajot# 
mmw»' fitg.iiita, 
l@ll^ i&agy mitt nmmvm» hairs-1 m%mm&t ratMar short 
tagtirai asfma |oiat yellewisto, l»g#r tias® tb« tMsrtj aitiaiata joiat 
Img&v tte tk« »tvs©a4, tkteteetj titoimx tiag€^ with oiaaswjus 
ultit tto.« %aatti Mg® plteoaa; haasBsiytm wMt®i with a blaekielii 
Qirai aisot ®a tte« alidlei t&a^mm aaft fset toaay^-jrellowi tMglia 
a littl® 4l|jitia.» 
im&th lm& %imm of an iUiQii* 
*«aay 
1 M/B limmt 9T i:fet3P®e»tw^ttatii® of m imh* 8oAy black, 
«l®%fe©d wttlk « mwf fta® gmfiBh it>w.» aot aiatiiiQ.tXy •iaibla to tita 
aakfA M^aai |#tat ®f tte aatffiBata® iMmaqr*y®ilow, aaeeea4 jat&t tba 
mm& tift witfc blaafe, thix& a»<i fmip%h Jaliit® telaek, beak bjpoisai wlnga aM 
wiag 4mi«a vhitil tlui l*tt|Kr &m biaak at tkaisr iasartimii aai^  Im-v 
•&mr the middia t»®' 'alhett- i:rregaJMiir Waak lia«e»- «M a aoaapieuoua 
%%&m »i»giaai spsti iags- iayfc lioai^»y«^©'», taisaiiml Jolat of t^ia 
f mtt mt tfea eUwra liaefc. 
•^a- a|K t:» al#apit« oimta* slightly fanlfajiK la' shape» somdsd at 
mm @md aai -at tba athai'* flia mi ia aupTjii^  with 
fwm tkrs® to fif»* ttSttaMf fa«», 0»1 mlllitMitar la length j 
©faqma whit® to whaa |ut«t €a|^0aiti^» %wmim ambar ia a tm 
days aad d«@f ret aafesnal da^a bafora MtfMjtg# Juat priow to 
l^taMag th® afe^wa tlupi»iigh t&a ebsrioB whi-eli ia «»o0tii» ahiay, 
asd mmmMM 
t®agtlt, Q*Bm wmrni wldtb, 0,SCS aaa# 
Ftgat 
H®«td biK»«ai viitix., m*| ^aa da^b irad; pifobaaaia pala axcapt 
tdp ia dmalqri amtMiial aagmsoata duakF» aagaimt 4, of matemm. 
ab0ttt twiQ# th® l«agth of mf oa« ®f t^a othara, iJ^iata &t ajrtioulati<m 
pal®» 
0#SM «# ia width;'li^ sale, the tawii diotinttly twe 
iaisttad, pajsaaotw hmm ajsd ©oriaeaoua &mv tha laiela i^faea, Q.104 
aa» is leagthj a^aoitatw- pale axaapt %m mmSd. mTimmm patoh oa 
althai* aide of tte hstoe, wMeh ia hmm$ 0»<^2 m. ia Isagth; xaa^> 
aoti» 0«©pt a mvmm AarM lias m. althsor aid© of tto aesoa, O»04r7 
nu ift Im^h, ' 9oxia«9ou@ i«@8 oa thoi^x Is 1b3?olc@a oa the a«0(»& 
mA fame## li'io &pfmv m tlioa# eKiaasi' fey a pile lla«» 
&Mmm ai»mt tke wldtii of the tliofax,, thoiitgh smtetiaias s<^e«tet 
w'Mm$ th® widest part beiag la th© regios of tl^ fduiHll). s«{pamt. 30g-
ffiMt* 1 a imle ysIXowish tMs «q|.03* sa»@tlnes jyetlradlag 
of the tMf^ s-@BMsati rsasBaiaing light f«a| aattealag eo®®-
«At&t in olisr ladiTldualSi Thsire Is a MsmMe, daj?k apot oa th@ laesoa 
aea^'the tmseVh sapamt aai'a oa@ oa the 
]Wi4r#a m the m&m Qt the. fifth 8#giae»t»' la soma sjpooimQas 
th@S8 sfots a» ttha«ttt the fi3?9t tantay, Tif of aMcaMQ hlaek« 
£«gth, 0«8Sf MS* 
se<^oai lastar 
lM:t «14th| o«314 «#{ ^@0, eateaaafif aad hoak aa ia first 
iastaif.* 
fhofttx, Q*ilS Ma* la wittix; legs pals aa ia previous iastar; 
ptmi0m Iastar r »Bs<»o|ta oorlaesoas oir@r adsiost 
its aatii^  auK^mi mtm&lsm with two brown eoriaaeoaB yatahao, (me 
0a either si A# of the mamf rea l^iag l&s&et aaaSlasmtloa polats} 
• otherwia® th» m0m% la faia.» 
kMmm, Qt,'^2 m* la wiith* wMast to rsjgloa of foarth aega^t. 
S«0mm%B 1 m& 2 peXsi rmmimim m0smt» datker r©i thaa'ia preeedlag 
laittar* fhe tark efote oa th« foas^th ead fifth se8^aata.are somewhat 
larger thaa ia the f^aeilag .laetar, tat have aot talcm o» oxsr lUiflalte 
shttf®. fip of the'ahisjwe® hlaeic, aa al^so the area aroaafi tha aaal 
Of ©aiag* 
feSBgth, 1.®? Wft» 
fliM 
tieai. imxk hroii«| wi4th, 0»8St m*^ efes *«f7 re<ti pro* 
hoseis t3®aj#r eajiapt at tlf# whieh l» alaoet l^laekf sapiOTite a^aad 4 
of aatesma© hM«k, 1 aai •$ asteer, segBwat 4 t«iee as loag ae' B aad 3 
mA over three tins® a® l&m aa ij foiata of artiealatloa pale, eome-
what traaela®@at. 
fhoindc, 0»S18 wm*. ia wi4th{ Isge ^er» sowvhat daekir oa the 
f«ttoi^l pa»aata»» »es«mot«M aat 3i@taao*«s aark hmm. aj^l eoriaeeoas 
oVsr the whol© mmi&mt aiag pads Sieeexaihle oa the eaudad border 
of the aesoaotaa aear th® • oater etgee, la the fo» of a Blight 
exts^sioa or outgrowth of the oorlaeeous eovorlag la this rsgion. 
AMe«wa» ©,5ff tm* la *ittli| wl(i«st ia regioa of fourth aogiafflBt. 
se^Mata 1 and S fale vkitiah, ranulaiag aeg^ats a (SteOl red, with 
»ottll»®8 0f a 4ariE®t color h&m aafl there* *ai® two spots oa tho 
ahdsaaea.- a;38?asiag a deflait© shape aaa«wl»t r@a«rf>ll3^ a flax aaed ia 
otttlitt®, oae sfot oa tho eauflai »rgia oa the m^m of the foarth 
-IS-
s«gasm% mi& t&® ©the* m, tim mmim of the nftli se^mt ©aEteafting 
pasptlf 9fm the satttir® ot tit® fifth aaad sixth asgmflBat*' Tip of abdm«tt 
ttaek. 
Length, 1*S40 m. 
fmx^h lastag 
l«a4|. ^8., ^ aatiBHa®, m& ffoboaeis th® same «olor aa ia the pre-
csdiag la®ta*t wMth of teat, 0#4®S si^ . 
/u6S4- it «iitfc| i®gs ia 9Ql&t a» ia »i!««e4ias 
.iastart fflesonotum fssy aatmsw, oaly al^nt half aa lottg aa the proaotum 
mS, a malX aiM of this asgsiwt irisibls aa tha mesm mA appear­
ing Aitt$h« 'Xiog pads a&d ®xtm4iag a%)Out half way 
a.<sjpos« the first aMosdnedt s^j^ssttt. 
AMmmat C«6ti »» Im wiAth* Segttsata X <^4 S pila whitish as 
hefoi?®, tm&inim 'a&&emt& iark r®4 with 8tr®afca of blaek, giving it 
a hlaeMa^ appaaranoo* 'Jhe bluok apot oa the meaoa. of 'th© fourth 
ftMcfliaal'^ s^gaeat W3i^ aimif#©ttoa®» fh@ otaa^r-tpot Ima farther 
aM le &ow jmst halow the aatttr® s^rattag tho fifth frcm 
t&s sixth aMaffliaal or m th@. mssoa of th« eephalie borfler 
of the sixth flf Qf eMmm. blaek, ia©3.ttdtmg a aasll area 
a,ttjtm4'th@^aaajl o|t«isg, 
laagth; S.il.4 sa.. 
»t€ biasti wiath, OiStl sa»j poliahefll} eye.® vmy *^1 
frobosfis esd&ft tfp i@ b3.aok{ aatenaal sei^ M&t X milb@r, 
0«1S? '»• 3>o t^' S wb0:rt 0«3I4 ml# 2.0Bg« aegsssnt 3 blaok, 
0.«SS aa* l.03@i^ , s€^6iit 4 bltek, 0«  ^ points of artieiaation 
pa0» • 
ftjowsE, d*tM m» ia wi'dthi l-Sga: t&mm alaioBt bitteisj tibia® 
li^ t Miawr e3c«0pt tibift of tliini paiap of ia®»t whieh is aar&©ri tarai 
4ft*iE aatl»«r:| joiats lii^ t«. :?:raaotum,, »®«motura# aat »®lsaaotij« blaek, 
p l^is'hat* Wim aow aictaaiimg to the eamdai saargia of tAia third 
abdwlnal. sa i^WBSe 
illHi«ai«a». 0«t5? mm* ia «14thj wia@@t ia r^ tc«a of fourth aagmoat 
ts befo»# first aai ae®»ats aot tisible eaceept for a amlX 
portioa m,' the, mm&t mmiMm ot these sti^ ats' «o*»ira4  ^th® wiag 
pa€a» vhitiah. iwaiaiag atgimgita vmy isjtk red, alio^st W,&9kt with 
a atmber of.te^M-areaa'aSta. %i»ti^ «s •atoat'btoak itt ml&Xt tiagad with 
lsl4ea®«at. WSAm th» uaiiiiaa, th» abdoaasaa s,jpears biaek. Hbmm 
is « mXmty .&m» oa th® aaaca of th« thiM s f^lat,. acaaitiiaaa eztaadlifig 
.fairtii' ©far th® fottrth aa waM# fhe tdUtak patah whioh was oa tho ineacm 
of «M«tiial aei^ tant 4 -ia prteeiisg atagas is aow oa the suture aeparat-
iag ^ 0e@6a«at® 4 aai S. ttie et&ea?., wMeh was oa thy a«»oa of th© fifth 
i3& tte firsts BmmSLt m& tklM muS, oa tina sixth aMtm-
teal la tb® ts ao« m %im mture s#|>a3Patias tii® fiftli aad alatth 
s0pieats.» tt»s® patdkss are ifotf tsmsgii^ mia. 'l%e ti» of tlie aMcroa 
t® %lmk «0 -mtl'm a' ©«a©M»ral»a.© ajE«i' aarrowdiag tt| ia fa«t, 
of iHm aMoaea eaiaiat ©f tto smmth is bia«k, 
lettgtii, S».9$f «, 
—Lugintiill 
Kt0to3py 
«la«» III® flMt mtim of ita m&tmintiom to agitttttXtural erope 
ia lo.iPt&. 0afoJL|» ia 1?8S, tto eMaeli aTJtg li&s eeatiajiaft to be a perls 
©f iafortaaee ia lojflb. Jissifi^ a. 
fitek CiSSI) vmlmM. miHi of wJasat ie ipaow of the early appearaaeao 
of tMs ia»Q«t, It m®. ftr^ t aott-eot m a |>0»t of whaat im 1783, ia 
th.« iBtttleir of lojpt^ §a»liiaya, fo3P qgit^ toI^  fmsfs th® iaseot aoatiaued 
to imiemm cust eiifwl t&^oagh fifgiaia aad eax>oliaas« la 17@S sad 
a@aia ia wm th» imm%& mm m destmativ® ia 8ort& Oa^ l^JUaa tliat tbe 
mixiM^ ot wkmt w&m wMUf aliaaioa i^ -ia o®i^ «Lia aistridts* la 1839 
gsreat vm ia fitgiaia «aa tii® O&r&lSjam* Tke ^uleeal® 
t®sfeK»tioa of ia imQ wm oaiy aa eaEfteyfiia^ wet 
«@asoa. 
ftejre is &cm m^taaim m t« tii® «arH®0t mmw&aA appmrrnoe ot 
tte spimtm ia m.tim» smtm la tte® Mississiptit oMo aad Ml««ouri 
Si*®* tail«f«. 1% i® mMmt,b090tm.f Fiteh (laas), rnsmM {1888}, tumt 
tits ia0®@ts' mm iimt aotieM ia apfjpwlaH© a»aito®JMi alc«g th® mpj^ 
Misst8sAf»i ltir®r sliout JB40 soad witfaia a few yeays w«jf® fotiad ia 00®% 
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lawitttNii iM imift wttr at ?0 F. fm mrim» petio&a of tlm, Bs 
fmA nmXy oetafgdi first iaat&? to suiiri'vt eosipjL«t« ^nanrsitm 
for oa# t® tte©© hmm»* of t&« "ftawit aolt*' ••3jBaijf»loja 
t&ri@ to fit® lioursi "ftfooasd; ml%**, six'to ttla* liottrsi aolf*, 
to tliirt€Mia ,&««»»* italts -pmsAm^ twisis tlfe# wmamr nitliatooi 
suteMtifiMit® for timiire to tw«aat^ «tw9 wMJLs thoao loatarlag la 
fan 9<»rtiiNili tMrti* to fiftjN^ar hours ooppieto mimme&ama* G^noh 
trttgs ooafiattd 'Witteitt foto  ^ im vials anttr' eoaditta&e of Btoistxiz  ^
livad for p»rloii of l#si tlm & iay to as long m 40 4&p»« forlses 
flSii) Mteiistd »@v»ml lots of ^&Mmh 'bugs ia xeia ismtsr at a tm^eimturo 
of ?0  ^ F« iaat fem  ^ tiiat a-ll or mmatlj all w«po killed aft«r fifty* 
«iijlt to sixty taotim* oa«'otit of a lot of M still aovo Its lags 
afttr tears* 8ir|t(titar (liO )^ e^wdaotsd ssva-ral cxpartmintfi 
m ®xi)mavsmm of tins nMmh tmg« Sis siatsrial doasi«t«d satirsly of 
MaQ.t0» taslai'lag botii Icwttg oaA stort irtas®^ forms. lis fouad tl^t th© 
iasaots w»r@ als^e to wlttoil»at altsimts sutos^x^oRo® and dryi^ for 
partoAs of ssvtiml hours aa.d oomeluisd th&% ooi^st# sutesrgssuta la watsr, 
evem for-a ooselds»bl0 psriot* fiot aeosssartly fatal. Ksadlss anS 
WCollooli (ItlS) plaoM fovpr ^groufs of aatur# biij^ is eonstaat 
tais^orafeire taoaljators at f• iM^ar four diffsrait levels of rslativa 
lia®tditFt Mith. lot 0aatai»M to bUiS. ffea rslativa luassiditias *ara 
m far 60« 30 IW pm fwat.* survival ms Imgast at 60 ^ar 
e.«it reltttiva kunlSity* 
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Itoie mn ©cfflkSitirabiy tteaa mv o^buiir 0l>tat»®a throuie i^iottt 
«3®«Ptw8l%f fSli® o-rt®oeitl<» feHot® teqagea tvm. 4S to 63 «ays, 
a*«s«jgSj®g S§ tftys. IJaM,# Hi teittalwi  ^ovl.s^8ltiea flata oa %&«•« l»uga. 
0fi,fOii.|ti®a ml Sf#S® e.- 'Seo'tttl ladiTi&ual <i^«>pft»dmotim of flv« 
pii-ts ©f ©Mlii-iili limga at Bt*8® ©•# f»«. 1»> 594 agga* fb« et«ii®g« 
imf 4?i '^ s« l^ a- @iri|^ »itii^  @#rloA wm mlf 4, #ftys al»»rtaif tima at tM 
im&S' 1i«i9a i^ixmt«  ^ #f M«# 0« @vif0«lt£M of tbusa feamles 
af@ amtalAM to fal4« XIII. 
O?lp0»iti#ia ttt M.«# On* 5fe0 attxm  ^a«al>«3P of eggs laid liy saeoad 
gwaxmtiiffli tag«'at i4«.# 0. m& S06» nnlivid  ^pTodluatica xfi&gea 
itm to S8fii •»© a*»j»ga ©irisK>»iti« parlot was SS daye  ^ ffeis wa« 
BtortiW 'ita® toy any ©tiulip g»mf atuiiaa iatiag tli® saafoa. A stflamax  ^
th® ®tif©attid» ial#' t® girm In lalajla XS^ , 
Baattl-ta Qf %hM  ^ I'nstttta.tiM atoSias ara awaatiaat ia faitla X7 vMab 
»h.0i#s -Hie llMtts of tks iaambatioa p@rt©(i and tfe.® tiffla raqjiirad for afprox-
iBsat^ y •§§ f» a«Eit ©f tla ©ig® to bateh out of m&h lot of XOO at ea«.li 
#omMB«ti« of t«i^ ii®-ta-r®' i»S. tawitlty, fk9 tafeia aiao iaHtoataa tha pa* 
of ^a »M@h Mataiiad uatai* 'aath t^itioa. flia ia.euMtiaa. pasrioda 
at tlL® wrioas ta r^atusai wmm i&ppm'ximt^ f as t&lXmst 30- days at 
G», IS Iteys at 24.0® 0#j iO iays at S9.»^ G# aisiji 7 Iteya at 34.5° c. 
f«Bpii»ttt3P© •milM ftot aj^ aettag apfraeiabiy ttea viability of tlia agga 
tei a fjfofoiiaii laflttssaaa afoa tka ijaaaMtioa 'parioa.. la ecmtmat wit& this 
s-alatioaaMp, Jpalativa h«t4ity affeotai pilafllpally tl^ a pairawtago of hat^ « 
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Fig. $, leffeots of bsffiidity apoa pejpceatftge of liAtek ©f 6ggs of tbe eM»^ bag. 
t&t ftriofts of tliae. iggs kept at S4,@° C» iiatohed after 
10 0? IE tef s &t contiiwiGRif stt1«a@rg®ttc® witii only sligttt decrease in 
f®«e©%ag« of tototo.* -iggs Mteliad at tMs t«E o^»ty,3!>© mm aft«r IS Qa^m 
&t ^ps^trgtnes. 
/s.t g'S## C., 8 sepasate lots of egg® wesa ti»ed. (m© lot «es aub-
W2^«a limedl«t®ly. Tkt seeoad was allowed to ineuMte for one day befor# 
Ijciag lots mm «wte»rg©d after inoubatlcm for 
l»®rloia tars^iag lay- ®tt0 toy, mtll tk# last lot ted liB&oiag^e 7 days of 
ittett^ tl.o8, la e»©Ji lot' 10 egge mv0 r«j®ov©d trm tlus wat«r aftar 4 
toowre of smtaong^o#,- fad 10 isore at ©atlit 4 feou.r istarral thereafter# 
.f#llo*t»g fhiB proeedure ©ggs of fariou«. &g,m were allowed to undergo 
smbBdi^ ms© for periods mrjinjg, tmm 4 hdurs to S days. 'l%m poreemtage 
of Mtefe after 6 days of ®mbMrg@»e« was oaly slightly reduced. 
©10 agt of %1m egg© at t;..» tt» ttoat Sin i^aergoae© begsa apparently had 
little «ff®ot upmi tfm of .wMeki hat«ii.®i in «a©h ease. 
I& 0®|>«rla@Bta, oa ia-leMitteat Sttteergeaoe at E9.5° c, egga were 
tmsM to hateM if trnmrnt tmm mt&r only oa# feour per day. 
-igg® taeiilated si 34.^  C« toteiied after a soatianeua sulsoiej^ eaea 
of 4 iaf»» 
mismmmm isaigtkiaiet appreela^ly the iaoiilbati«m period. 
saxl»ia ferlot «iOttat®r©i at S4#S® 0, ' for the coatrols ma 18 Iteye. A 
lot of 10 lietlf laid mm for 14'"^ya at £4.5° o. lei«©9a to hatoh 
oa. the twmttetii lay «ad by the tis®Btf-»®eoad day a total of ? had 
tetohed* la eaother lot of 10 aawiy laid egga siiteei^ged for IS days at 
i4tS® 0#, S ^11 tetohod m the twanty-Msesond toy and oa© hatched on the 
*»so-
iiy. m'bmvgmm &lm tlia p«rt««l of ineuMtiaa 
«,t tlm Mgii#r tSB^awtajfaa wploysi. 'Bi«3r« ms a i^yj.y di^ eot rtOAtion-
ittiip tb@ l®ag1sli <lf »atta037saB<j9 mx  ^ tU® laci-eas# is length of tli« 
ittQ-tttetlostt si«?loft. 
s^&gi«M0a wi . 
w»» ©oaduetM imriiig %l»# of If34. to dotermlae th« 
#f tte# feig lo witfestaaft sfarsmtim aai<i aabsaBrgmc© in watwr. 
0«fa»l ffeEHMswt 4asf««-ts »®af«a®atlJMS "feto various iastaira wagpc assd la -fclie 
mMmm mmhijmtimB ©f eQaataat iaad touBldity 
mm • 
OR of th® ©aspajpiaieaats ®B fitarv&tiiaB 
ar« ^ irm t& m-hM WI» trstmAXj Moo ijmmiM of mak instar were u»od 
fgr m&k MmiUtf* ma grad* 
•aai at ifelt# l»a(gi«Bi»g of tto a^vS&tim period and also to®aM the mA 
eiJLy a tm iMUMmln mminwi ail?©, la taao l^e of tids «jffla4ttioa 
1» givea te Wi&M f wMeto tli® ^ AmtU rates of til# •«i'ri'Ou» iastawi 
&% Ot Mrt fQ p&r eeat teMdiitty, fk&. r^tiVQ maiBUnm of t}s» 
to starratl-aa wj^ iaMl ©oattiemfely under diffwmit e<ai-
ittiiwai®* laosrs-re-ri it «a g«®i©ji«dl.y taru© uMar ali tfee t«M53|»w»tur« aM 
litaltity @ombl»iic®,a staftloS'tiiat• fa« ®«rif apEphal iasilara aat.tlie 
aiteiJLt# mm 1m® a-tol© t® wlttottitoS stajiratlQ® IteB ®«i?e th0 l&tar ims'mva* 
fket 0# tte® ®MaA tesigs %© witliiitaBd «a» defiaJlt*. 
siy tlk0' faetor# fllgbsr te f^ttaturee reduced 
tl« sttj?tiiral.. m iJBtewi In fi» 'BiB Jttt«ecta used for this 
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Fig. 7, sarvival curve of tlie varioas i»8t«irs of ths ebinoli at 2S.5® q, 
and 70  ^iMlative hamidi-by. fM© iwmlsra of insects ea l^oyaS ware ae followa: 






\<oO zoo Z40 
flg« 8a 
TIME (Hours) 
Sunrival curve of second inst&r chinek bugs ftt ?0  ^ralatlTd 
huBiilty, at -various temperatures. The nuBbers of inseets es^eyed vere 
as foUowa: 188 at 24.5® 0.* 200 at 29.5° 0., aafi gO0 at 34*5® e. 
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Fig. S. stiirviTal eurre of fourtli iBstar ©htach btiga at 34.5 e*» at tarioms 
ImsdAities. 'fke numbera of iaaeeta a l^oyei waye as follevat 100 at 10  ^
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Access to Distilled Watgr 
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30 35 4.0 ID 5 15 ZO O 25 
TIME (Days) 
fig, 10. Sxirtival cmrtre of atolt feugs 30 e, oat 90-1®©  ^pel&tiTe 
kaaiitity, mater larled atarfiattoa e&stfltloBB. SBii^  ettrra ilio»s 
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*70. 
w« tlis'tim® la eas© of tii« adtilts# 
la &ll,M '11.3 tm «M€ii.,tl»tliled'«at0y me tisdi th» 
<am%h mte mm tim s@v«iiti beux-s q,uite gsadually A&d mts 
folXm  ^W ® «aa<i« fowi»i tii® «i^  ©f the parted, APPTO3&-
imtslf @0 pm @mt &f %h® tMtift lastajr aympbs wew e'fciJl atol© to reeowr 
aft#r 4® tettjs# ©f »{tta j^®aa«a. Sim# »0a©ir»»94 aftar S2 boura. fcnuftli 
iaB$»3r Kms^ aeiaai t& ba mm tMu mf of the other l&aeota 
triea. !!» f^»3ey tueit %@«tt 3pefittt«(Hl to  ^pai» eaat only aftap 44 hmm. At 
tli@ of 43 lmt!r« i@ p«ap @<»Lt Ko»9 ma a l^e to wttimlsaB  ^ S2 
h&mB of ttota tifato t^# the S0 cmt poiat t^ r the fifth inatar taags 
ma at alromt hmi». 4t 4B hmmt 2.XS par ea&t raeovax ;^ 
mm ftorrivad &$ hmm* Mmlt immecta vmm ftpparaatly lasa raalat^ * 
aat ttoaa aar «f tfe® ayispha# ftea SO psa? ewl pelat aas rmeh  ^at alMmt 
3© i»a*s, and all of the laaaeta AlaA witMa 40 IMBUUHI. 
Apffoxiiwtaly IS© l»a®eta war® aaa4 as ooatJfela fo* each iaatajp, 
At •feha m& 0f 100 hmm of <sm£$Afmmt oa wheat plaata the p«P centa 
ftilm w»i?t m f&llmmi fitiftf iaata* .tS#33i f(pu?th iaataT 9?*0S{ flftli 
tm%mw t8«li adalt' 9f»02 year ©aat. 
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vSfm% m ttm of th© sgg®* 
4» GMaefe  ^®gi;« luat^ h affc»r suteergeao© In mtvr for sii; Img 
mm IS .toiys# 
5# m im«r«#a ia •&,» taeuljatioa f«rtot oceiuM ia fairly dlaraot 
%0 tii® parted of ftutesrg^e©. 
Qhimh 'Img®. t© »%&rwfci©n &t ijromlng iwot as foUovet 
1,. feags my Itir® for Mglit iimays to thlrtoea day# witti* 
out footd m «at«r. bs*^  ooeuars tooaur at kl^  tanf^ sjetuwia 
•03» low laaldltis#. 
•&, mmm to il»tllltd w&tm imrmmB the ability of tha oMuott 
Ijiig to «itl»%aad a-^ rfatim, 
Qlsttseli bugs my vmormt aftsr aa,l«Hpg®ao« iaa water for ea 
iciig as 48 hmim* 
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|LSE@6.WHS 
f* 1* mS ?« i>« lii«mit« &t th.9 az>tiflciaJL %«« of 
tlx® wM'IftMfQSgds 4isi^ »e ia limvas, vltb a|ifa?oired t^^ oas of 
Ijag ®Ma«& iwsi. »• »# lat. Wt.# iO?. if3JB» 
$«i»il.df f t* 4* mS €* E* 1s«s^<»ratttrtt aad 
teiMif apfsmtma fe:3* «ui«i is. tbe ntuSy of intttets* 
imm stali« eoll^ a j«IUJP« aei» SiUl-EEi. l.ta» 
Bylttli#!?, 1* !• m» %MA€k ^  in mia#. iiaia« 13®» Sta. Ml. 
tl;4mii# 190i, 
s» !• of tliaeJi feugo ia fiaaaa Jour. seaa. 
at# iiiaf-8ss# im. 
Bu3i!BUiis%ex>» Il« §* Qi Tol* 
mrnm* mm* 
F* 4* liMi aa4 «wlix«fi of «tmoaplMric ]»»idity la 
y«laitlOB t© mtcfflwlogie&l problems-. Biil..t Sat# mm* 2$t431--447. 
19 .^ 
QliCusliliiMi., @« 1# Til® eliin  ^btig, fmsi.* &&e* ixp. sta, Bui. 4t (Tol.8)t 
4i*m* mm* 
Gi»|Maa, H» H» Miisal. enelogjr# ®8pe«l«l ref«r«ai©e to laaftots* 
f# lWWiw*«®ill B©elt eO'«, Id* t«yk* im. 
aaiiila, J» J# 1&« elilmek teg la laiiasaa.# BaMti® miTm Agr« 
liEt@iaa» :ftil« @9* isn.. 
BmMt G» J»i §• Q. m& wortht&gtmt A. D» eMach bug In 
Ifi»» I®m 3te%t a®ll®g® .SKt»s» Glr-. I.9S» 1934# 
?«lt, s« P» aai »3?oiai«r, 3» w* Ia»«ati®id« lawatlgatl^ s fiujrias 1930. 
Joir. »©a». Ua-t, 84iBS4*»» Ifil. 
yiteli., 1» 'Bit eliaftli Ijug., Mieyogus l®ft#Qg%«3mg. say. i^ pt. ia«.. B. Y» 
giW-Sff, 10S6. 
FliBt, !• P» Basset ®atoi®8 of the ©hiae  ^ bus* Mnr* igeoa. sat* 
IU41&*U9. ma. 
*80« 
Filat, f* F» •yeaiisito®® iiism hf earlaiii mrietlea of mm* 
jmm* mm* mt». Mt8«s. imi, 
1* Ft 'inS XnsTi^rt V* 8« totig hov to figjbit It* 
0« s. Agsr* Wmemw»* j&al» 14W.. lfS6* levlasd 1933. 
S# A* m %hs ^ Mish %m* II* i»p1i» Stat# Satoaelc i^Bt 
ait mm* 
ll9i%«8, s# A* C®at3?tfemti«' ta aa »#i»C8b4@ Mfeltagmixlsiy of Vm ehlaeh 
•teg* lagt# Stata uat^aiagiat lii« i6» Appe®u4iE. 1890b. 
fo®ls®a» s» 4* t&w ttet of etoch-bttga as tuay 
fmm fialia of mmlX^ gtaim at Mx^ast. m Qontagiaas dio-
mmrn^ ia tba la^t* Stat a ;iatosiei |^al X3JL. l.9t5»l?S* 
»f0», " • 
3« A* -ml&mmmv mmmxem agataat tlia aMseV^ug-* A atadj of tlia 
tmrna- af tita iiaaffONisaaasi of a 0p«ai« 
t«B.«aaa aaatiqarcraa# ef mmmMim mmm abiaah«^a la lata* 
Hiaa@IlJiii«a«a e&iaaMmg Shaft* stata tetaisologlttt 
III mm, 
9a»Ba.,, II* mm Kr* 'Sam* sta* Bal* ?4s45-?o# 1898. 
Silla*t@» ^0* l»» img disaaaas* Iowa Agi»# Ssp* sta« B«l. 3iS7«62# 
im* 
aia«ejp, i* t« fba aaoaenie «t»taa of tha ftn^pema Sisaasas of .lasaota. 
jow. 'i®ea« at. ft-ifaMfc?®. 1?14* 
sesaaarft, a* !• 'fiia awaeli feag. oMo 4®** mm* sta« cir. lis. 1911. 
B»3ftpi8t H. M* aad Baskati 3. C* fa|>ar %arjri(Mw. for ekiaah bug 'aaatrol. 
laar. mm* m%* ifjssi^ ssf, ISM. 
AITIRIS, F• A TREATIAA S®S» ©f TIE LAAEETS of HEW GMPLAAI WHLEH 
ara 'teiaftw t© wgatatiaa. p. 17i<.lf4« fhita aaa Fattar, 
B3>AT<M.» BmemA BL. 1@^« 
HftMtey %i 'aii4 B»3^a^» §• 0@atimllJ^ ^iaek btiga ia Mlaoouri «ltli 
KMlalm afaaiiia*' s@aB* iat« lf}f@4*3E9» 19S4« 
Ba^a»,' i*' ?• O0&a?vatl<we m iaaaeta attaaMiag Jour# i9(iioa« 
3at» l@i!8*i«S6®. ISSi. 
»iaa, ?•' aad I&Metmi a* 0* fea^ i^etioa of aortaia gXAsaaa to 
0l4tt¥lS(»teg, attaak. -Smut*. Agar. las;. 31iS7§»@8S.. 19S@* 
•*0i» 
WmMmtf f» etti w* fhm eblMiEi iKig jjittgwMi IgwiitepliejirBMt 
mf}* wm* ii^ * iia» ii3.3» 
mt%mt I* B. A» f« fNi @Mliih -«»£ itm ma.%tol* 
U« s» jD^%» A#?*# Weamm* inl* iate* iSgg. 
I,* 0« fte 'Imgi A mraeietiif of t%» lOj^ tiox?, 
IteMtttt «iii vmsMm ««id to lie uustd a i^&st 
if. f, 8. mt,' mu If. 1888* 
7» Jk-* iWHiff nt tftmift tiifsnig t^ tl^  Statdft 
tolftg f t S* B»pt* ®ttl. JU103. Ifgs. 
J« V« m.m 9x«F* 0« s« Agr* 
mmmm* »tl,« !.§«&•' iftf* 
j"®i»'SK®, 1# a. ' <®[i^ <i3d»i«tii wttih «3y[ii«ii \m»* Kept, atut# 
wrnm^&ut m» ieti, 
a<iii|r, 1# 0» flit fiNM>.aot#NisleiaBt ©pmid-a tog Danelor# J<mr. 
ma* %9mi'4M* ISM. 
l#jM3ma» 1# tbt iliiia«li Mg« fmltie mmm X0|@IM81» X@60* 
©aetgtoal m% winft* fitsto la^ssj. p. 288-289. 
F« of tha ebte'eib 'teg* u* 0« iigif*: BoX* X016, 
itHS# 
t# mi wmm, l« & tli» <ei^imh tms 9m* Smr* 
S003iu  ^ Sit. ItM* 
M@i(}llo0h» jr« w« ^4  ^fi» foj^ thAt m:- tbe Xif# viKivtose  ^ of tim 
@hi&eh Iftig 0  ^p&mAlt0* imt* Wmrn* M%» #3-E48Me61. 
7« f« SOHI imm H* A wm |Mif®8iti» of tli6' ekia<e$i egg 
mt» Wma' IMMn 
f{*. mm tmiMdtts. fMkW h&v to tamt' th«»* l&m 
Agf. mm* 
INatati®* 1» H» m. tii® 'imlwiT t© fluat mM.» liy i&laeii feug f«edliig. 
mm* iteti* S:o«» sm»n, siira^»43« l>f^.» 
Fatiifiiv ,^ R« s»» s* d« -mM Am m* whH4 -rtem ^  QthtiT 
fmatom in t0 ehlaeb bog i««ia.tee® lit mm* Imv* Boon* 
ait. :^io25*i®». i$m 
111-tf# 0.* ?* fii® ditiBefe say* a«pt* statt 
SiSm»3.#glst lie* 8jil^ 7.'~Swr" 
Mltf# 0. f. ISiii l,e>s^os>%eigtt» {SsLf}* B»pt, s%a%# 
lat:»el.©gi«% li®, • f li1§« 
» f f  •  B i s « t s ^ t i ^ a ^  « f  8 # » @ i J S 3  o f  o f  H o i r t t e .  
tamMm* Mm mmQMTt WMmm* ' S«KS«« r^ 1631:*' Qnjgtml not mm* 
l# t* it* Am* .sos# If if&v 1888} say, 
•Sto®!. mtt iiisf# i®@f* 
3«f»»iat 1* 6* iMmtk S» »&.• Igr, a®. 31*. »*!» 80g|S62»576, 
IfM, 
'S*' ia' of tbs eMmh 
tag In yvHtktim to imt I1JL« K&t. Hl»t« suonrwj 
ml. iS®«. 
Shm»T, a* m mmmmM. IMmmm} say., (me 
feog*) Pll^  m »f ^pEiSiTl!»ease of 1866 aiaoag 
iaa«ils®« ?f©0* i»t.# s«i. lti?S«.aO« i86?« 
msA, &. 4, Upm KOBgl. SffiaiBtai ir»1f«B»lcap»-
iytea«a|-«jis. araHispia", m* Ito. XTT" f* A# scuwtaai aat 
s«aWf St0 l^6fe@la* ia?4» 
3"» M# tt® ©Maefe 10. Agr* S3$>» Sta. ftiln 51t31S»14S« 
S*©jalE, M-. 1#  ^ ftwe GUsttuife ba#? aa.<l iH® 0@»t»9l. »#b. !€»• ®«3?* Sta. ClJ?. 
ts. ites. 
If* .B* ta ie pamsltlame. eytlifuta 
@te% Im <mm* x'«a»t« Am -^, s«ti. pax>ia 
f« ». mmtim a# I'metitB 4#® fajmeites €tttoE»pl»g»8« 
eoiip.. 3e®a4# Am4.t sM# Paris I.f8s6®«» *^- i^ gfb. 
f. s« 0f iB««t p®8t svkmw ml* 1, 19S1| b, l»S2| 
3, ifgSl U, IfSSf 13. 19»{. 14. 1S34. 
fsltoi*.,, f* ©f tm of Hat^ i'dP'teiwaeNHaaiptaaia la 
til# 09U.®«tit3i of %h» F»»t 9. umacffli-# l8?g. 
F# It fiue 0Mmh 1 ,^ 3l.|aj^ g la^aggtesgi^  say# Oliio A®p» 
xp4 Sta» 'Btti* 0t|5t-tfS. xSf6."''"" 
•*0§* 
ftteter,. Ifer# %ag. -U# S* ©!*• JgBt# Mi* i§ a*»» i898.. 
mhrnlm't F# M» 'A® oliiatli teig* TI# S. DI^» FRXWTRA* Bal. 6S7* 
im§. 
fi3.««t 1# 1* HMS! ©iiltoefe iag la mlmtim to 3t« Aaguistlae ly. S-. 
Ag:p» QiT* il* ISJIi* 
B»aa, H. m @xt» a&lt 4a tlt» «las#» @i th® oliiaeii tag# &*. 
nm» gS:t«--BMp im* 
fiM9 KftiteeMi If© «*i3p^» M» to m&Ux Oftrl J. saettH** 
Wkim «!«>•#  ^ttoft ms eda#ae$«&» f@s' Mft 8iige«et> 
|@s« imi kMiif mA to Miss Mm ^ Mr« a» 1« Oftzsea 
fof inslag %m tiMi wmy 
tf tfae i&lMwaloglsal. S'laff of ,Io«a steit# o©ll«g® 
fiokd af feajifflff stiftsBts at®' «a?s®SsihiHs' .t 

